Inhibitors of bacterial virulence identified in a surrogate host model.
Antibiotic resistance continues to reduce the number of available antibiotics, increasing the need for novel antibacterial drugs. Since the seminal work of Sir Alexander Fleming, antibiotic identification has been based exclusively on the inhibition of bacterial growth in vitro. Recently, inhibitors of bacterial virulence which interfere with bacterial pathogenesis mechanisms have been proposed as an alternative to antibiotics, and a few were discovered using assays targeting specific virulence mechanisms. Here we designed a simple surrogate host model for the measurement of virulence and systematic discovery of anti-virulence molecules, based on the interaction of Tetrahymena pyriformis and Klebsiella pneumoniae cells. We screened a library of small molecules and identified several inhibitors of virulence. In a mouse pneumonia model we confirmed that an anti-virulence molecule displayed antibacterial activity against Klebsiella pneumoniae and Pseudomonas aeruginosa, by reducing dramatically the bacterial load in the lungs. This molecule did not inhibit bacterial growth in vitro but prevented biosynthesis of the Klebsiella capsule and lipopolysaccharides, a key requirement for virulence. Our results demonstrate that anti-virulence molecules represent an alternative to antibiotics and those can be discovered using non-animal host models.